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ABSTRACT 



\ system-for,no^^g-passengers waitingfor public-transit 
^v^fiicleXoTIme-status-of-the-vehicles,-including'tH 
tinies^f^eMdiO^IstopS Th e system includes global 
position determining devices located in the vehicles for 
determining the location of the vehicles along their routes. 



<^Aji^tralI|>n^ 

V"position-deterniimra ni^ rec eiving,the^locations^6f 

^vj^hicles4 heref roj ^The processor is programmed to^com-^ 

^pute^ncTSpfo 
<^^sjstem~vem*clesj^nd-electronie 
< — teansifcdltliutffl 
^— U^vehieles^n:the:sys 

ttied-stopS7Connectigra-to-otte 

aiKHb^i^al^ vehicle 
status and other information, including news and advertise- 
ments are then made available for public access in a manner 
geared to the locations of the vehicles, the time of day, day 
of week, date, location, season, holiday, weather etc.^Por-^ 
table-access-nieans -such-^^ agers^notebook^a^'d^palrn 
c^puters^nd^ ^eprKffleg ^ 

Cas;:perspnH-coj.nputere^ 

in~cbmmunicatiolT^iw-&e_ 
^conipuled;.arrival time_ and ojherjnfoj^^ 

^utes,-stops,-etc.-from-the-central^Tjrocejso 

jicaB^rc^^nm^ir^E^P^^ 0 ^ 6 ^ 5 )^ 



4,799,162 A * 1/1989 Shinkawa et al 340/994 



12 Claims, 3 Drawing Sheets 
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PUBLIC TRANSIT VEHICLE ARRIVAL arrives, or after any other waiting passengers in a line in 

INFORMATION SYSTEM front of the passenger have boarded. In this regard, a 

predictor of passenger load (passenger load includes seat 
This is a continuation-in-part application of provisional load and/or standing load) could be a valuable adjunct to a 
patent application U.S. Ser. No. 60/002,303, entitled PUB- 5 predictor of arrival. 

LIC TRANSIT VEHICLE ARRIVAL INFORMATION It should be noted that it may be desirable to determine 
SYSTEM, filed Aug. 14, 1995, in the name of co-inventors seat load and available seats or seat spaces separately from 
Kenneth J. Schmier and Paul (nmi) Freda and continuation standing room load and available standing space because, 
of Ser. No. 08/696,811, filed Aug. 13, 1996, now U.S. Pat. for example, the type of space available may affect a 
No. 6,006,159. 10 potential passenger's decision whether to ride a particular 

transit vehicle, wait for another bus at the same stop, go to 
TECHNICAL FIELD OF THE INVENTION a mmai stoP) e tc. 

*Tfie-pr esen1Pinventic^^ By way of example, a bus line may operate two or more 

^sysjemTfor^ublic transit vehiclesrlt relates irrparticularlto vehicle routes between a waiting passenger's bo arding point 

^a-passengerjnforrnauon systSinJgrp rovidm g-n^rTeal-tirne 15 and end destination. Travel time between the boarding and 

*prediSn=of-arrival=nmes^ destination point along the shortest route may be forty-five 

^elme^"bmrdmg:orrdis^m^ minutes, and along the longest route may be sixty minutes. 

If a passenger waiting for the next arriving shortest-route 

DISCUSSION OF THE RELATED vehicle at the boarding point were aware that only standing 

TECHNOLOGY AND NEEDED FEATURES 20 room would be available on the shortest-route vehicle, but 

Often complained of problems associated with public that * seat would be available on a longest-route vehicle, 

transportation include time wasted waiting for public transit (accurately) predicted to arrive at the passenger's stop or 

vehicles to arrive at a passenger's particular transit stop, and boarding point at a given time, for example, five minutes 

uncertainty as to service and/or arrival time at transit con- _ ^ad or five minutes behind the shortest route vehicle, in 

nections or destinations. To verify this, one need only 25 most cases, the passenger would opt for a seat on the 

observe bus riders standing in the street at travel stops longest-route vehicle. The additional ten or twenty minutes 

looking as far down the road as possible, attempting to. see travelling time could be easily justified by the ability to read, 

the next bus, and doing so several times in the course of sleep or simply travel more comfortably, 

waiting for even one bus. A transit vehicle line operator In contrast to the above situation, where a passenger's ride 

usually publishes a schedule indicating arrival and departure is relatively short or where arrival time is more important 

times of vehicles for the line's routes. The transit vehicle line than seat availability (for example, the passenger has little 

operator, however, is often unable to maintain the schedule, time to spare to reach work or an appointment and thus 

particularly at peak traffic times, for reasons such as traffic cannot wait for other buses or use a longer-route bus), the 

conditions, weather conditions, passenger load, and vehicle 35 prospective passenger may elect to take the earliest sched- 

malfunction. Furthermore, no matter how well an operator is uled arrivi ng bus, if it ha s either seat or standing sp ace, 

able to maintain a schedule, a passenger who uses public ^F.qr^assengere-alrj^^ 

transit or a particular line infrequently, or a passenger from information would~include-notice of-cross-streetsrnotice-of 

outside of the area in which the particular transit vehicle upccgmng~transit~stops ^otice£^^ 

operates, is unlikely to have a schedule readily available. 4Q — noticjO>f:local^ores-an^ 

A passenger waiting at a transit stop for a transit vehicle ^^Wrtefg^tfieTcomec^ 

cannot know for certain when the next vehicle will arrive at trjmsfer-stop^sJwelLasits^asseng^ 

the stop. If a passenger arrives at the stop only a minute or \^yj^^^~intere^tea^ii^^ 

so before a scheduled arrival time, and the next vehicle does ^tw^~servic^n-te 

not arrive at that time, the passenger may be uncertain as to 45 ^fficie;wJ^^ 

whether or not the vehicle may have arrived and departed Mailable i^efcre:*^ 

before he or she reached the stop, or if the vehicle will ever ^tionTJWith such ^information the transit rider would know if 

arrive. Such uncertainty, can, of course, be reduced by it is'time efficient to get off the transit vehicle to run an 

arriving sufficiently early at the stop to avoid missing a errand at a neighborhood business and catch a subsequent 

vehicle. This, however, consumes time, which essentially 50 transit vehicle. 

extends the duration of what may already be a long journey, For transit system supervision to efficiently manage dis- 

and which might be better spent by the passenger in other tribution of vehicles in the system, it is desirable to have 

more enjoyable and/or more productive activities. available information such as the location of all vehicles 

Public transit passengers could make use of wasted wait- operating in the system, the average speed of vehicles 

ing time and associated passenger stress could be reduced if 55 between various points in the system and predicted passen- 

a public transit vehicle arrival information system were ger loads between various points in the system, 

available. Such a predictor would eliminate much of the For transit vehicle operators, receiving timely operating 

stress related to public transit use. With such a predictor, instructions or orders from transit system supervision would 

waiting time could be used for more useful purposes, such be very useful in preventing the bunching of vehicles and 

as an extended stay at the passenger's point of origin, go other inefficient use of transit vehicle capacity. Examples of 

shopping, work, or neighborhood exploration. such instructions include: wait; you are ahead of schedule xx 

For passengers using commuter buses at peak hours minutes, reduce speed as conditions permit; speed up; you 

another point of uncertainty may be the availability of are behind schedule xx minutes, speed up as conditions and 

unoccupied seats or even standing room on an arriving speed limit permit; skip stops; transfer passengers to other 

vehicle. Even if a waiting passenger is relatively certain that 65 vehicles; turn back; special stops; alternate routes; etc., 

a vehicle will arrive on time, the passenger may not be In summary, while an accurate predictor of the time of 

certain that an empty seat will be available when the vehicle arrival would be particularly useful for a user of public 
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transit vehicles, the usefulness of such predictors would be and receiving all information collected by the vehicle infor- 

enhanced by making the associated status information mation units throughout the Transit System from the vehicle 

widely available to the public and transit operators in real information units wireless transmissions in response to the 

time, and by making the information available via a wide polling from the central processor or according to a timed 

variety of displays and other access devices. In addition, the S schedule. 

enjoyment and usefulness would be enhanced by providing The central processor has access to electronically stored 

additional status information such as the availability of seats information concerning the vehicle's route. The route infor- 

on arriving vehicles, status information related to the loca- mation includes the route specifications or map, and the 

tion of a particular transit vehicle or vehicles, and by locationof each of the plurality of stops along the route. The 

providing non-status information such as public 10 route information includes historical or experience 

announcements, news briefs and advertisements. information, obtained from calculations of transit time for 

SUMMARY OF THE INVENTION similar vehicles previously operating between appropriate 

points on the same transit route, and passenger load patterns 

Qn.oiie,aspect;ilie^^ experienced by other vehicles on the same route. Such 

^^r-notifym^ historical data will be organized according to time of day, 

fpf -tr ^arjrjvaj ^^ date and day of the year (i.e. Weekday, Saturday, Sunday, 

is-j£pfeblOo„ajw^ holiday, holiday season, rainy season, dry season, etc.). 

;_airplanes, : h The route information also includes contemporaneous 

^tramsretc^operating-along-aboveground routes, or combi- route information received from other vehicles operating on 

nation aboveground routes and underground routes includ- 20 the same route at the same dme ^ well as 0 pe rat i ng 

ing tunnels. The system also is applicable to vehicles which information such as schedules. 

travel along tracks, as well as to those which travel along ^ central ^ mws fof ti 

road surfaces. Typically, the vehicle travels a predetermined from me lQcation of me yehicle ^ ^ eleclronicall store * d 

route and may be situated at any location along the route. mformati status ^formation, for example) m the form of 

Hie stop is one of a plurality of stops along the route. 25 {fansit ^ table& whkh mdude the predicted arrival ^ of 

The system comprises six major classes of devices. These eacn transit ven i c i e operating in the system, or that will be 

classes are: Vehicle Information Units, the Central operating in the system, at each transit stop along each 

Processor, Addressable Display Units, Non-Addressable vehicle's route, and the predicted passenger load of the 

Display Units, Telephone Information Systems, and vehicle wnen it ardves at that particular slop . 

On-Line Computer Information Systems. 30 ^ ^ ^ ^ ^ & fik of 

Tne vehicle information umts are comprised of a global electronic records formatted to include in each record the 

positioning system device, or "GPS" device, located in each following: vehicle identification, route number, stop 

vehicle. Also located in each vehicle is an appropriate number, and the estimated time of arrival at a particular 

Passenger Load Sensor System or "PLSS" for estimating identified stop number together with the predicted passenger 

vehicle passe nger lo ad. ^ load at tnc identified stop (assuming the transit data table 

ClThe-GES~in-each-veffide~is^^ includes one record for each transit stop). Alternatively, each 

^u^aUtv-of-global-positjoning-s ystems-satelUtes^or-dete r- record contains estimated times of arrival at ail of the stops 

. — mimng4he4ocal* 3p ^frme-veM along a given vehicle's route together with the predicted 

The PLSS is any system that obtains reasonably accurate 40 passenger load at all of the vehicle's stops (assuming the 

measurement of vehicle passenger load. In one preferred transit data table includes one record for each vehicle 

embodiment the PLSS measures vehicle -weight from spring operating on a transit route). In addition, the records may 

deflections so that the processor of the vehicle information include other useful information, such as but not limited to, 

unit or the central processor may compute vehicle occu- special passenger notification information and optimal bus 

pancy there from. 45 operational information. The transit data table preferably 

Other sensors may also collect information related to would include records for each stop for each vehicle oper- 

other vehicle systems the transit system wishes to monitor ating on each route in the transit system, 

such as fuel, engine temperature, tire pressure, fuel mileage, In another aspect, the present information system uses 

or brake condition through a variety of additional sensor transit data table software of a standardized format, and 

devices. Collectively the GPS, PLSS and these additional 50 standardized computers and other components, thereby per- 

sensor devices are "the sensors". mitting widespread use of the system anywhere in the world. 

The sensors, including the GPS and PLSS in each vehicle, The central processor routinely updates the transit data 

are connected to a processor located in each for accepting tables as new information is received from the vehicle 
the information from GPS, PLSS and other sensors.cFmV * information units. 

processor-is4n^ommumcatrom ss The central processor routinely broadcasts the updated 

^be^indmofr^ transit data table or tables by wired or wireless transmission, 

^fronUhe-sen^r^ or a combination thereof, throughout the area serviced by the 

^onjunctiSh^ transit system, together with specially addressed information 

Uon^systems4o : a : cen^^ intended only for particular displays known to be operating 

^pjocesspf:or:ac^raing:tocar timed -scheduled 60 in the system. The system updates the entire transit data table 

JtiOMoiTO^orr^^ for a huge transit system in near real time. 

^ Ri*§Z*5zi^£z£? n ^^--P™ c^s^r-^cl^f^^^d^^it^ 5 * 1 ^^ 0 The central processor also has the capability to implement 

JdeTmlLcatjol^ special programs and formatting instructions to construct 

^iatesg^ from transit data table information, operator input, tables of 

C^data:cpjje£^ — j 65 infonnation messages together with variable location, time, 

The central^~rb~c~essoT"includes both a transceiver and and climate parameters for display of those messages and 

processor capable of polling the vehicle information units tables of advertising messages and location, time and cli- 
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mate parameters for displaying those messages, formatted In yet another aspect, addressable display devices are 

displays for individual displays known to the system to have mounted on or in moving transit vehicles. Three different 

unique locations or purposes. types of displays can be placed within or on the exterior of 

In one aspect, the transit data table broadcast by the transit vehicles operating within the transit system, 

central processor is received by a non-addressable display S Addressable display devices for passengers preferably are 

device capable of automatically receiving the transit data mounted within the vehicle located to be in easy view of 

table or a subset of information contained therein, storing the passengers. Several individual displays or a display unit 

data received in its electronic memory, and automatically with several screens can be mounted within a vehicle. These 

updating itself every time it receives a new transmission of displays, for example, inform passengers of upcoming cross 

the transit data table. The device can appear to be of a form io streets, transit stops, notice of connecting transit lines, the 

similar to an alphanumeric pager, and may actually be time available before connecting transit line vehicle arrives 

incorporated within s uch a device. at the stop, or how long it will hold for passengers, notice of 

^The-displa^elv^^ upcoming local stores and business services, destinations, 
teansiraaWtabl e3bl^ information regarding the following transit vehicle for those 
^mfo jjgjt^^ can be as simple as 15 who would like to step off the bus in order to do business, 
scrolling through the t ransit data table. HowcveTrT?crsofis> and informational and advertising messages related or not 
sldlled4n^for mylQii„svstems related to the location of the transit vehicle. 
^f orrfl¥^ g3^^^1ay-techm^ues-that-make-this4nforma-^ For instance, the display might show "Next stop Fillmore 
t; -tio^eas y2to"Use~and-uoderstand c^ Street, northbound connecting bus route number XX arrives 
S uch^-disj rtaQevice-may^dis^ 20 in 9 minutes .... Why not buy roses for your loved one at 
the4ime_oLaVy~wheji£OT^K Romance Flowers, XXXX Fillmore Street?" 
tngdggn^ A second form of display unit located within the transit 
,;-arri\^^ vehicle would be a display unit intended to alert only the 
pas^g er4oa^-of th at3^cle^hen^t-arrives-at ^Deselected ^ transit vehicle operator to operational instructions from 
^rstopr^he device may also contain computational means to transit system supervision. For example, a display could be 
find the most efficient route between any two transit stops. located in or upon the dashboard of the vehicle and have a 
Various forms of larger non-addressable display devices display that indicates if the driver should wait, hold for 
can be built to display information at transit stops, and in connecting vehicle, speed ahead, skip stops, transfer pas- 
public places. Such displays will mcludeTthe cap afriKtyltabe? 30 sengers to another vehicle, turn back, make a special stop, 
^rograrnmed'to^flsplay-a^ use an alternative route or other information that would 
^relevant to~jisers~of "that particular-transit sto p^or- public otherwise act to optimize utilization of transit vehicle capac- 
rlocjtipn^^ ity of the system. 

Such driver-directed information would be based, at least 

In another aspect the display device may be an address- 35 in part, upon information compiled in the transit data tables, 

able display device. Addressable display devices are likely In anot her aspect, a third type of addressable display unit 

to be placed at frequently used transit stops, public places, ^ located at various positions on the exterior of the vehicle, 

and businesses. Addressable display devices will also be s UCD umts cou id reC eive instructions to display messages 

placed within transit vehicles in two generally separate such as the arrival time of the next vehicle, displayed as this 

locations for different purposes. 40 vehicle pulls away, how long the vehicle will pause at its 

Addressable display devices located at transit stops may, current location (so as to prevent unnecessary heart attacks 

for example, receive transmitted data from the central pro- to persons racing to catch the vehicle), advertising related or 

cessor that rma^eXiM3u^ay=sho w-noUoril^^rrMion not related to the location of the vehicle, time of day and 

rrelated-to~tim e-remaining-before-t rai^ climate, and other informational messages. 

^^pj : arrive, ^FalscTintersperse among such information 45 r n another aspect, all three of the foregoing vehicle 

other~mEssages of informational or advertising character. displays could access one display unit, which would direct 

For example, the display might indicate that the next bus the various messages to appropriate display screens. 

will arrive in twenty minutes, then automatically select an . „ . , t , , . . , . , 

, ^. . ^11!. , j r All non portable display devices might be solar powered 

advertising message suitable to be acted upon by a person . , . r , ■ 1 * * * « j • „ * ti 

, .1 * m order to be economical to install and maintain. Persons 

observing such a message during that person s wait time. 50 , .,, , . . , . 4 . . . 4 , , 

1 tL . & u * *• 11 1 i • , , skilled in the art can devise systems to protect these displays 

For example, the system could automatically advertise cold - iL 1 * _i j 1 • 

' . rrom the elements and from vandalism, 
drinks at a close by convenience store on hot days when the 

next vehicle is 10 minutes or more away from the vehicle MX ^P 1 ^ devices can be designed by persons skilled in 

stop. The system could automatically switch to displaying &e art to P rc ; vide information to persons with visual handi- 

transit system information, civic notices or institutional 55 caps or neann g handicaps. 

advertisements not anticipating immediate response when The central processor will also communicates the Transit 

the next vehicle is two minutes or less away from the stop. Data Table and updates to an automatic telephone access 

In another aspect, similar displays installed in public system, so that any person may determine vehicle arrival 

places, businesses and museums permit coupling and coor- information as described above by telephone inquiry of the 

dinating appropriate messages with the above-described 60 system and selection of route and stop by input to a touch 

information regarding arriving transit vehicles. For example, tonc phone as directed by the telephone system. Also, the 

displays may be placed near exits of department stores so telephone access system can determine and recommend the 

that shoppers will remain in the store the indicated fifteen best transit route to an inquirer. 

minutes rather than at the curb waiting for an arriving Fin^Uy^trie^entral- processor-wilL conm^ 

vehicle, thus generating additional sales for the retailer, then 65 sjtf^ataiT^lela^ 

shift messages to upcoming events as the vehicles arrival £SucjniOn^Int^ 

becomes more immanent. imfoimatwn'Tnay^ 
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In one specific aspect, the present invention is embodied including in transit vehicles and at transit stops, and are used 

in a system and method using global positioning system to signal the central processor of the need for services, for 

devices mounted in individual vehicles which determine the example, mechanical breakdown, medical and/or police 

precise coordinate/location of the individual vehicles. That emergency, etc, and to request a response coupled with 

MomatiQnrisjia^it tcdHo o ne-or-more-ccatraJ-comrwteTS^ s providing the exact location of the requester. Different 

<prejmbly^ circui(s control by associated buttons or switches can be 

^n^^^^^j^^ ^m^Sj^ yma^ used to signal a need for different types of services and/or 

^^TJ^^^^k^^^l^-SV^^^ different levels of criticality or emergency. Preferably, to 

^^orsat|Jbte, .nucrowave,. cellular,.. telephone, et&.jmd) prevent inadvertent or intentional false signalling by pas- 

^^binatio^ tberepflThen, using the coordinate informa- 30 S6ngers or otn6rs> ^ si ^ buMons are loca , cd m m afea 

tion and experience (intormation previously determined and close t0 and under the n ical control of , he 

transit vehicle 

stored in the computer memory regarding vehicle routes, drfver or other opcrator) for exam ^ ^ ^ instrument 

speeds during various times of the day, days of the week, panels of the vehicles . 

holidays, inclement weather, etc.), thercentralicomputer(s)j f tU . , u . . .. , -.^ „ 

^generates-.ransi.-*Ua4ables-con^ J?" °* er aSpect ' ^Present mvention addmonally 

Ug^heTbtites.Jocations, -veiocity/s^d-I^Itir^ 15 ™ ] " d * s ™ arrangement, located on the vehicle, for deter- 

^tol^and-othersUtisandWeraUonl-mformatiotrfor »™*J ^T^°!—l ^^^f 6 ^ 

YaU^tiicfcWnah^^^^ * U ' h a , D ^ngement is provided by a plurality of 

\ -ru'iv- --*=*tr £- — — c .- r — — _ bi- modal deflection sensors or pressure sensitive switches. 

availabihtyofmannformaUon-in-aTnaimer-which^rovideO nno t u 0 „> n ? llr . , _ an , % . . ™ ' 

w - — _ — — — __ — — r r — one thereof mounted on each seat m the vehicle. The sensors 

public-access to~me^nformaUon-via-any_or^alLof-a-number > n * n ■ a * j r 1 « i»> . i 

S ^^F=^ j ^ *, .. t «° are initially in a nrst mode, for example an off mode, when 

tof-access devices and systems The-available access-means--* . . . , , • f , . j V« »\ 

^ — Tj - i j- i K -j—- ■ — i— j= — r~ .ii. a seat is unoccupied and are switched to a second ("on ) 

^include-visual~dispiays,-audiovisual-displays— telephony, j t_ iL 5 a * . j i 

> ^ — - — . T . — — i", — - — "^iT - * - mode when the deflection sensor is activated by a passen- 

^computers-the-lnternet system r etcr)In addition, combina- , . . t A j ^ 

r £ , , v ~T * — ! ~ — ' i_ j i ger s weight alighting on the seat. A microprocessor polls 

tionsof such devices and systems may be used. For example, ?* * r * ■ * 1 j—.i 

, , u u j i . *l * j i * t_i me sensors at frequent intervals and stores a digital repre- 

a telephone may be used to access the transit data table n * t * * L i_ r - , L ^ j 4^* 

• c ,,/ , i*i j * 25 sentation of the number of sensors in the off mode. This 

information. Alternatively, pagers or pager- like devices may , , ■ * j * *i_ * i 

, * . j < 1 * • r t . * L r representation may be communicated to the central proces- 

be used to display route information. In yet another of the r 4 ... , 4 . , . . „ r 

, . ji i_ f -u 'l-.- . . i j ■ sor together with the location of the vehicle. The processor 

almost endless number or possibilities, computers, including ° . , . . , ^ . , ~^ . 

i * ki ♦ u i i * !i i communicates the number of unoccupied seats to the 

personal, portable, notebook, palm computers and personal , . t , u lL 4 , . . 4 . , 

~j. ., i ■ » * « j . r 4 . r display, together with the computed arrival time, whenever 

digital assistants, may be used to access route information , n , "7 i • ^ * j i t iL 

f. . • , j * u • i * i * , . , 30 the status of the vehicle is updated on the display. In another 

which is broadcast by wireless transmission and/or supplied , „ , . iL « r • j 

,,,,,, ' . j i . .i y , , . . example, not exclusive, the number of unoccupied seats can 

to the telephone network and/or to the Internet system, etc., . . ■ * j r <t. • t_- i L. . ^ 

i j , » . , t ! . /\ be estimated from the weight of the vehicle, which itself can 

by or under the control of the central computens). , , . , c tl _ t 4 . ° . . . . ' t , 

, . / , „ be derived from the relative height of the vehicle measured 

In another aspect, in addition to transit data table by means such as deflection sensors whicn measure lhe 

mformaUon, pubhc interest and commercial information, 35 height of the vehicle relative to a fixed-height position on the 

such as news briefs, announcements and advertisements, are slIspe nsion or elsewhere, 
available over the system. The public broadcast nature of the 

system and the many types of access means which can be BRIEF DESCRIPTION OF THE DRAWING 

used permit accessing the system and this information from ^ ^ . ^ ^ mc0 ted fa and 

essentially any ocatioa For example, notebook or pata 40 constitutes a , of ^ 3,,^.^ schematically iUus- 

computers coupled with radio receivers can be carried . t f JL A 4 n,. . ^ j * 

\ , 1 . „ , trates a preferred embodiment of the invention and, together 

anywhere by individuals and accessed essentially anywhere, - tU #u , A . 4 - . , , , Z , 

j 4 , % , 1- i_ j with the general description given above and the detailed 

and standard telephones can be used to access the informa- A^^^t; ~L ~f*u~ *c~Z~a Ju j*„ # * ui 

„ ^ . • . 1, • . .1 11 1 1 description of the preferred embodiment given below, serves 

Uon trom any telephone installation, while cellular tele- v i ■ #l • • i <■ ,u ■ *• 

.j ^ - , „ , . , . to explain the principles of the invention, 

phones provide access from substantially anywhere within 45 , . . . „ .„ 

the transit district. Stationary or semi-portable access means F J G * } 15 a u bl , ock ^matically illustrating one 

such as displays can be located at residential, commercial preferred embodiment of a public transit vehicle arrival 

and government sites, including but not limited to homes, informatlon sysUm in accordance with the present 

restaurants, department stores, offices, theaters, ball parks, n™*™* including a global positioning system for deter- 

libraries, schools, city hall and courthouses. 50 aSuSt" 1 arranSCmeDt ' 

As alluded to elsewhere here, displays can be located in „ . Sea &Va a 1 ^' 

the vehicles for making available to the passengers and FIG * 2 , 1S a P artiall y cut " awa y v ^w schematically illus- 

drivers the various types of publicly-available information, 1 tratul S a bus ^hiding weight or passenger counter sensors 

such as the transit data table information, advertising, news located at exit and entrance doors of a bus - 

and public interest announcements. Furthermore, access 55 FIG " 3 is a block schematically illustrating one 

means such as displays can be used to provide information example of the seat availability arrangement of FIG. 1, 

that is intended primarily or solely for the driver or operator including the sensors or counters of FIG. 2. 

of the vehicle. Such drivernspecific information displays can FIG. 4 is a cut-away view schematically illustrating a bus 

be used to display safety and status information and instruc- in which a seat occupancy detector is located under each 

tions such as information regarding the time and distance to 60 passenger seat of the bus. 

the next stop(s), instructions to speed up to a certain speed FIG. 5 is a block diagram schematically illustrating 

or slow to a certain speed, instructions to bypass the next another example of the seat availability arrangement of FIG. 

stop or stops, to wait at a given stop, etc. The driver 1, including the seat occupancy detectors of FIG. 4. 

information displays can be, for example, a separate display FIG. 6 is a block diagram schematically illustrating 

or a part of the display in the driver's compartment. 6 5 another preferred embodiment of a public transit vehicle 

In another aspect, the system can include one or more arrival information system in accordance with the present 

signal buttons which are located at suitable locations, invention. 
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DETAILED DESCRIPTION OF THE mation includes severe weather, transit line or local surface 

PREFERRED EMBODIMENT^) road construction, and other construction activity, etc. After 

~ * *u j • u i -i * updating the transit data table to reflect current information, 

Turning now to the drawings, where like components are £ cen f ral ^ ^ ^ broadcasl ^ 

designated by like reference numerals, FIG. 1 schematicaUy rcvised schcduk ^frmt the arca cn com- 

illustrates one preferred embodiment 10 of a transit vehicle passing the (ransit svstem ^ ocess of updatin and 

arrival notification system in accordance with the present broadcasting is done as quickly as technology allows, per- 

mvention. Here, a vehicle 12 has located therein a global haps in a minute or less using present technology. In this 

positioning system device 14 which includes or is connected way, continually updated near real time system information 

to a microprocessor 16. Global positioning system 14 device is available for all who provide, use, or relate to, the transit 

is in communication with a plurality of orbiting satellites 18, system. 

such as those associated with the satellite navigational I n one aspect of the present invention, each vehicle 

system maintained by the US government, via vehicle automatically reports to the central processor 22 or, 

antenna 19, and can determine the location of the bus at any preferably, central processor 22 is programmed to commu- 

time'from the satellite feed. nicate with (poll) each vehicle 12 which is currently "in- 

^The vehicle-12-can br anyof a numberiof d iffere nt types i 5 transit" to determine a location of the bus. This communi- 

of^efiicles, including TbusesrvansTetc:, which operate on cation ma V bc at convenient short time-interval such as 

road surfaces such as surface streets and highways; buses, ^ or one mimite - Sllch a time-interval should be, 

trolleys, trains, etc. which ride along rails, such as the rails for P^Ucal reasons, shorter than the shortest anticipated 

ii u ™ * u . ™ • T7Ti~ i • a u transit time between any two sequential stops. Locations of 

13 shown in phantom in FIG. 1: watercraft such as passenger ■„ , , J . , ? iL ^ . A . 

. t c . j a u -i j i. 1 - 20 the m-transit buses determined from the communication are 

boats or femes; and aircraft such as airplanes and hehcop- , j • i * * * i^jj^jt* l 

„ . . . • ... n jl stored in electronic storage means 24 and updated after each 

ters. For convenience and to emphasize the breadth of the , ,■ A „„„Ir, ^ 1f i< „ 4 A ♦ 

c i-i , , communication. A master clock 26, connected to or mcor- 

invention, we refer to vehicle 12 as both a vehicle and a bus. porated in central computer 2 2, assigns a time-of-day to the 

Please note, typically vehicle 12 is one of several such system. The distance between any two sequential stops may 

vehicles deployed by a transit vehicle operating company to 25 be computed by central processor or computer 22 from the 

operate over one or more routes in a given area. Each of the location of the stops and the route details. Alternatively, 

routes travelled by a particular vehicle typically is identified distances between sequential stops may be stored in a table 

by a route number or letter. Vehicle 12 is scheduled to stop or tables in storage means 24 and simply "looked-up" by 

at one or more public transit stops 20 located on its route processor 22. The tables store normal times as defined above 

between a starting point and a destination pointy 30 for every operating vehicle in the system. Also, the tables 

pMicroproressor-l^^s-in-wirel nold schedules for buses entering the system, 

^central processor systeni^rf6^^ample t -via-ax6^muni- From the distance and location information, the central 

catioiis4inkjuc^si\vre computer calculates predicted arrival times at every vehicle 

arUerma^l^ stop on the route designated for a vehicle (and preferably 

^ — centraLprocessor-sysfe'm^g^ 35 uses the capabilities described subsequently to calculate a 

JJJ^^ e ^^ : ^^ predicted passenger load). The computer predicts arrival 

^^T^mmfficatiMSil^ -one-or -more-an&nnae-su ch as 23 >with times and passenger loads with increasing accuracy based 

^someCbllii^^ upon the expanding data base covering vehicles travelling 

Altemativelj^elitrarprocessor 22 may be operated by a on the particular route under similar operating conditions at 

municipality or a service bureau and be in communication 40 similar times of the day, week and month, and schedules, 

with buses operated by twoj^rjnon^am^ Such predictions can be checked against mathematical for- 

^ntr0^o^ess^2irisTin communication with electronic mulae to assure reasonableness, and to identify vehicle 

^sjtoj^gej™ans-247ln^ operational problems, 

the-identificati on'of alTvehicles or~buses-in-communicalir3n Each calculation can be updated regularly as new infor- 

^wit^^ 45 mation is received from transit vehicles, and quickly. The 

f ^repT^MfingI&e~routes_ofI^ update process for an entire transit system may only take 

r -^with-centcal-43roGessor--227^Also stored are location coordi- seconds. Thus the system could be updated with actual 

^ n^tes^f'u^nsit~^tops~20 _ along each of the routes and system performance information in real time. The most 

"normal" transit times for a bus between each of the stops. recent calculations can be held in tables such as a "Current 

Preferably, the transit data table contains schedules or tables 50 transit data table of Predicted Arrival Times and Passenger 

which list (1) each run of a transit vehicle for a given time Loads" or "Transit Data Table", together with important 

period, such as a day, and associated schedule information operation information, for immediate use in supplying infor- 

including (2) the predicted time intervals between adjacent mation to display units at transit stops and other locations, 

transit stops, (3) the associated predicted time of arrival at At transit stop 20 are means for accessing the transit data 

each stop for each run, and (4) the predicted change in 55 table and other system information, illustratively in the form 

historical passenger load at each stop. The predicted time of one or more display modules 30. Display module 30 

intervals, arrival times and passenger loads are calculated includes a display device 32, such as a liquid crystal display, 

based upon the history of these items, taking into account the a CRT (cathode ray tube) display and/or an LED (light 

month, week, day, time-of-day, etc., as well as other his- emitting diode) display, for displaying information. Interac- 

torical factors or patterns including weather, holidays, vaca- 60 tive display modules can be used which include, for 

tion seasons, school year holidays, etc. Also, information example, a data input device 34, such as a set of switches 

regarding current conditions or status can be input to the (not shown), buttons 31, or a keypad (not shown). The 

central processor means, either locally (at the central pro- display module(s) could also be mounted in locations such 

cessor means itself) or remotely (for example, from transit as office lobbies, stores, restaurants, museums, and other 

vehicles, transit line booths, etc.), and used for revising the 65 places where people gather. Display module 30 is in com- 

predicted time intervals, times of arrival and passenger loads munication with central processor 22, for example, via a link 

for upcoming stops in the transit data table. Current infor- 36 such as a wireless telephone link or a hardwired link. 
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The display modules 30 may be little more than alpha- It will be evident to one familiar with the art to which the 

numeric digital pagers of the type regularly available to present invention pertains that central processor 22 may be 

consumers, or pagers modified with larger screens 32. These programmed to provide not only information regarding the 

units can be powered from electrical service at the stop, or next bus of a particular route number to arrive at stop 20, but 

to save installation costs, and where practical, solar power 5 may also be programmed to provide more comprehensive 

with battery back-up can be used. These devices may receive information such as arrival times of the next two or more 

the entire transit data table information or a subset thereof. buses of a particular route number or the arrival times of the 

Altematively,^theidisRlay-modules"cap~be small .comp uters next one or more buses of all route numbers which are 
^capffleTof-receivanjphe entiretransit-data-table-or-a-subseCi scheduled to stop at stop 20. Clearly, the more comprehen- 
^th ereof — and^other messages; and~capable~of~beiTig-;pro-^ sive the information, the more complex must be the display 

■<^amTjfifl4oc a31y,^ modules such as 30, 30D, 30P and 31. 

^anar^ta^Ohose^ Information from the system should be of great use to the 
mationa^mKsaj^.^ — transit operator in managing the system as well. The com- 

— In another alternative arrangement, the display modules p U t er can determine the most efficient allocation of vehicles 

or units 30 receive the entire transit data table or a subset of ^ t0 mcc t passenger loads, and can schedule turn backs and 

the transit data table as well as programming instructions om er adjustments of operating schedules in order to elimi- 

from the central computer so that the content of any par- nate "bunching" of transit vehicles. The sight of a bus 

uculaj^hsjplaxcan^ speeding by a passenger in order to re-space vehicles will be 

^Higjislfla ys'lilso can display varyj ngJ_exelCof^rMnjcs far less annoying to the passenger if the display unit informs 

/and text; allowmgtte^ispray^^ 20 the passenger of what is happening, and also informs the 

^and-a^v^ftisi^ passenger that a bus is following directly behind. 

' ^ ^playlxa^bV^sej^te^^ As noted above, in addition to knowledge of a bus's 

irmpjprtant-to-onecareannay^ arrival time being useful for a waiting passenger, knowledge 

The displays such as 30 can transmit the accessed infor- of availability of seating on an arriving bus may be equally 

mation in audio or visual or audiovisual format. In addition, 25 important. Because of this, it is preferable that bus 12 

and referring to FIG. 1, the access means can be a telephone include an arrangement for determining the passenger load 

25 which communicates with the central processor or com- of the bus. This information may be communicated to 

puter 22 via a telephone exchange 27 or cellular installation, central processor 22, together with the location of bus 12, 

for transmitting in audio or audiovisual format the informa- and stored in storage means 24. A history of changes in 

tion which is broadcast electronically over the system under 30 passenger load can then be calculated and stored in storage 

control of the computer. A server or other suitable device is means 24 using actual passenger load information and 

used to store transit data table information and provide historical changes in passenger load between stops for 

access from telephone(s). similar times of day, seasons, etc. Based upon this 

Persons of ordinary skill can devise methods of protecting information, predictions for passenger load at upcoming 

these devices from vandalism. Such devices may also 35 stops can be calculated. Thus the arrival time of, and the 

include systems for audible reporting to the visually available seats and/or standing room on bus 12 can be 

impaired. communicated to the display module for display thereon. It 

Referring to FIGS. 1 and 6, access means, here one or is preferable that the passenger-occupation-load- 
more display modules designated 30P to indicate their determining arrangement 40 function automatically, i.e., it is 
location in vehicles for serving passengers, can be mounted 40 preferably not dependent on a driver of the bus for updating 
at convenient and visible locations in transit vehicles. Such as passengers alight and board at each stop, 
displays 3 OP can then display upcoming vehicle stops, In a relatively simple form, such an automatic seat avail- 
important points of interest, connecting transit lines, ability determining arrangement may be a device for esti- 
destinations, destination arrival times, the arrival times of mating the instant weight of bus 12, for example a deflection 
connecting vehicles, route change information, public inter- 45 sensor or strain gauge mounted on a wheel suspension 
est and advertising messages, etc. Alternatively, one or more component of the bus. Microprocessor 16 may be pro- 
access means such as displays 30D can be used to provide . grammed to estimate passenger load from a signal from the 
information that is intended primarily or solely for the driver deflection sensor representative of the weight of bus 12; the 
or operator of the vehicle. In addition to the information empty weight of the bus; and a predetermined "average 5 ' 
available at the passenger displays, such driver-specific 50 passenger weight. Such a simple device however can at best 
information access means can be used to display safety and provide only an estimate of the number of unoccupied seats, 
status information and instructions such as information Accuracy of the estimate will be influenced, in addition to 
regarding the time and distance to the next stop(s), instruc- differences between actual and average passenger weights, 
tions to speed up to a certain speed or slow to a certain speed, by factors such as vibration and fluctuating fuel load in bus 
instructions to bypass the next stop or stops, etc. The driver 55 12. 

information displays can be, for example, a separate display Referring now to FIGS. 2 and 3, there is shown another 

or a part of the display in the driver's compartment. arrangement for determining seat availability is illustrated. 

In one specific operating mode of system 10, a passenger Here, bus 12 has a forward door 42 through which passen- 

waiting at stop 20 or at another location which displays gers board the bus, and a mid-point door 44 through which 

information about lines which serve stop 20, enters a desired 60 passengers alight from the bus (see FIG. 2). Located proxi- 

route number (or an alphanumeric code representing that mate opposite posts of door 42 is an optical transmitter 46, 

route number) into a display module such as 30. The display such as a light-emitting diode (LED), and a detector or 

module processes the entered route number, and a code receiver 48 for receiving a light beam (indicated by broken 

identifying stop 20, and determines from the transit data line 50) from transmitter 46. Receiver 48 is connected to 

table data received from central processor 22, information 65 microprocessor 16 as illustrated in FIG. 3. When beam 50 is 

such as the predicted arrival time at stop 20, which is then broken by a passenger boarding through door 42, receiver 48 

retrieved and shown on a display module such as 30. transmits a pulse to microprocessor 16 indicating that the 
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passenger has boarded. Similarly, a light source 46 and a 
receiver 52 (also connected to microprocessor 16) are 
located at door 44 for counting passengers alighting from the 
bus. The difference between the number of passengers 
boarding and alighting and the total number of seats in the 
bus are used by microprocessor 16 to compute the number 
of unoccupied seats. That number is communicated to 
central processor 22 on demand. Please note, accurate 
passenger load monitoring using this arrangement is depen- 
dent upon the passengers entering and exiting via designated 
doors. Such ideal behavior may not prevail, particularly 
when accurate calculation is most needed, for example 
during rush hour. 

In another seat counting arrangement 40, depicted in 
FIGS. 4 and 5, each seat 54 in bus 12 has attached thereto 
a pressure sensitive switch or bi-modal deflection sensor 56 
(see FIG. 4). Switch 56 is set to activate (turn "on") when a 
passenger sits on the seat, and deactivate (turn "off") when 
the passenger leaves the seat. The plurality of switches 56 is 
connected to microprocessor 16 (see FIG. 5). A polling 
communication from central processor 22 polls global posi- 
tioning system 14 via microprocessor 16 to determine the 
location of bus 12, and also polls switches 56 via micro- 
processor 16 to determine how many switches are off, i.e., 
how many seats 54 are unoccupied. 

Continuing now with reference to FIG. 6, in another 
embodiment 11 of a transit vehicle arrival notification sys- 
tem in accordance with the present invention, bus 12 (being 
one of a plurality of such buses) is provided with electronic 
storage means 17 in which data including the route of the 
bus and stop locations along that route are stored. (For 
simplicity, elements and systems such as displays 30P and 
30D and telephone means 25 and 27 are not shown in FIG. 
6, but it is understood such elements and systems are 
applicable to system 11, as well as to system 10, FIG. 1). 
Microprocessor 16 is programmed to compute from location 
data obtained from global positioning system device 14, and 
from the data stored in storage means 17 the anticipated 
arrival time of the bus at stops to be encountered along its 
route. This may be done, as discussed above, at regular, 
relatively short time-intervals. 

When bus 12 of system 11 is polled by central processor 
22, the computed arrival times and instant seat availability 
are transmitted to the central processor and stored in elec- 
tronic storage means 24 attached thereto. In system 11 there 
is no requirement for storage 24 to store any route or stop 
location details. When central processor 22 is queried by 
display module such as 30, central processor 22 looks up the 
requested arrival times and capacity in storage 24 and 
transmits them to the module for display. 

Aparticular advantage of either system 10 or system 11 is 
that a display module such as 30 for presenting arrival and 
seat availability information can receive wireless commu- 
nications from central processor or computer 22. As the 
display modules such as 30 need receive only a short text 
message from processor 22 for display, the module can be 
made quite small and would require very little power to 
operate. Display module 30 at stop 20 for example could be 
easily powered by a small solar power generating unit of a 
type now used in many states on roadside emergency 
telephones. 

A passenger 60 may also carry a portable display module 
31 (shown exaggerated in size in FIGS. 1 and 6). Display 
module 31 could receive via a dedicated wireless telephone 
link (indicated by broken line 62) information from or 
selected by central processor 22. Module 31, in practice, 
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need be no bigger or heavier, or cost no more than a small 
paging unit of a type which is now commonly used by many 
persons to receive text messages from a central office. The 
portable display modules 31, can be used to receive the 

5 transit data table, and access arrival information for any 
particular transit line and transit stop. In this way a person 
can know, without leaving home, work, a restaurant, etc., 
precisely when the next vehicle will arrive. The device will 
have the ability to also display all of the transit data table by 

ao scrolling through all data items or, on more sophisticated 
display devices, by direct access. The system will include 
programs for personal computers, palm top computers, 
electronic organizers and/or dedicated devices capable of 
determining the fastest means to reach any particular desti- 

15 nation by analyzing various transit alternatives based upon 
user input parameters such as the number of blocks a 
passenger is willing to walk from the area of origination to 
the area of destination. Such analyses will be based upon 
real time transit operation information. Devices will include 

20 a priority display to make access of information for desig- 
nated stops easy. 

A portable display module 31 would be extremely useful 
for a business person or any person who commutes by bus. 
By way of example, the person may inquire into the arrival 

25 time and seat availability of buses before leaving the work- 
place. If it were found that a bus would arrive late or not 
have an available seat at the business person's usual transit 
stop, the business person need not venture to the transit stop, 
and could spend time, which would otherwise be spent 

30 waiting in line, gainfully, at work or shopping. 

In summary, a public transit vehicle arrival notification 
system has been described. The system is for notifying a 
passenger waiting for a public transportation vehicle of the 
arrival time of the vehicle at a transportation stop. The 

35 vehicle may be one of a plurality of buses travelling one of 
a plurality of predetermined routes. The stop may be any one 
of a plurality of stops along a particular one of the routes. 
Details of the arrival time of the bus at the stop and details 
of seat availability on the bus are transmitted to a central 

40 computer. 

A significant advantage of the system is that a waiting 
passenger may use a portable module to establish wireless 
communication with the central computer from any location 

45 within the operating range of the system. The central com- 
puter transmits the arrival time and seat availability to the 
module for display. The passenger has available at transit 
stops and other locations display module 30 and 30P and 
may carry on his or her person a portable display module 31, 

50 any or all of which provide news and weather information, 
announcements, advertising, etc., as well as a continuously 
updated electronic timetable which provides, in addition to 
bus arrival times, information regarding seating availability 
on arriving buses. 

55 The advertising capability of the system provides needed 
revenue. Revenues to fund the system can come from the 
various transit agencies and government entities. However, 
revenues to support the system and to service the investment 
necessary to create the system can be obtained by selling 

60 advertising time associated with the display panels. 

Such advertising can be of general area wide interest, or 
more interestingly, can be quite site specific. For instance, it 
would be possible to advertise to a bus stop in front of an ice 
cream shop, "The next bus is ten minutes away, how about 

65 a scoop of pralines and cream?" and another message to 
another bus stop. Such advertising might be a real boon to 
neighborhood business. Such advertising may also be timed 
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to only appear at certain stops, times of day, days of week, 
special holidays, or a variety of other particular consider- 
ations of time, weather, location, and transit system move- 
ment. 

Moreover, advertising messages may be timed with rela- s 
tion to the approach of the transit vehicle. For example, a 
message advertising the ice cream shop might be sent ten 
minutes before the bus arrival, because the customer would 
have time to react, while national advertisements would 
show in the minute before the bus arrived to assure the 10 
greatest audience. The advertising could also be related to 
weather or other timely considerations, for example adver- 
tising umbrellas in the store behind the bus stop during a rain 
storm. 

Similarly, advertising messages can appear in transit 15 
vehicles that are relevant to the location of the transit vehicle 
and the time of day. Consider the power of the message 
"Roses $4.95 a dozen, next stop, next bus ten minutes 
behind" for the flower retailer and for romance in general! ^ 

The system could also send out messages of general 
interest over wide geographic areas, including Silent Radio. 

Advertising opportunities on the cases of public display 
units can also be licensed for revenue. Since all transit riders 
are likely to regularly observe such displays, and since 2 s 
advertising can be made so site specific, advertising as a part 
of this system should be of significant value and affordable 
to a variety of national, local and neighborhood businesses. 

The present invention has been described and depicted in 
terms of a preferred and other embodiments. The invention, 30 
however, is not limited by the embodiments described and 
depicted. Rather, the invention is limited only by the claims 
attached hereto. 

What is claimed is: 

1. An interactive information and control system for 35 
transit vehicles in a transit system, comprising; 

(1) a global positioning system device located in selected 
transit vehicles in the transit system for monitoring the 
position of said transit vehicles; 

(2) a system computer, 40 

(a) storing an historical transit data table containing 
transit vehicle schedules of the travel times neces- 
sary for said transit vehicles to move from one stop 
to another along their routes under different 
conditions, advertisements, and information for the 45 
operators and passengers of said transit vehicles, 

(b) selecting from said historical transit data table a 
schedule of travel times applicable for current con- 
ditions along a given route, and 

(c) using said schedule of travel times from said 50 
historical transit data table and said position of said 
transit vehicles at a given time to calculate predicted 
arrival times at which said transit vehicles will arrive 

at upcoming stops and incorporating, said predicted 
arrival times in a predicted transit data table; 55 

(3) means communicating between said global position- 
ing system device and said system computer for trans- 
mitting said position of said transit vehicles to said 
system computer; 60 

(4) means broadcasting said predicted transit data table 
within the area served by the transit system; and 

(5) receivers selected from any member of the group 
consisting of portable receivers, receivers at selected 
vehicle stops, and receivers on board said transit 65 
vehicles within the transit system, said receivers 
adapted for receiving the broadcasted predicted transit 
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data table and displaying at least subsets of said pre- 
dicted transit data table associated with said selected 
receivers, including subsets containing said predicted 
arrival times, a hold time that said transit vehicles will 
pause at their current locations, said advertisements, 
and said information for said operators and passengers 
of said transit vehicles. 

2. The system of claim 1 wherein at least one of said 
receivers on board receives and displays operator specific 
information acted upon appropriately by said operators of 
said transit vehicles based on the content of said operator 
specific information. 

3. The system of claim 1 further comprising: 

at least one signal button suitably located for access by a 
passengeT for sending a request for a type of service to 
said system computer, wherein said system computer 
receives location data contemporaneous with said 
request. 

4. An interactive information and control system for 
transit vehicles in a transit system, comprising: 

(1) a global positioning system device located in selected 
transit vehicles in the transit system for monitoring the 
position of said transit vehicles; 

(2) a system computer, 

(a) storing at least one historical transit data table 
containing transit vehicle schedules of the travel 
times necessary for said transit vehicles to move 
from one stop to another along their routes under 
different conditions, advertisements, and informa- 
tion for the operators and passengers of said transit 
vehicles, 

(b) selecting from said historical transit data table a 
schedule of travel times applicable for current con- 
ditions along a given route, and 

(c) using said schedule of travel times from said 
historical transit data table and the position of said 
transit vehicles at a given time to calculate predicted 
arrival times at which said transit vehicles will arrive 
at upcoming stops and incorporating said predicted 
arrival times in a predicted transit data table; 

(3) means communicating between said global position- 
ing system device and said system computer for trans- 
mitting said position of said transit vehicles to said 
system computer; 

(4) means broadcasting said predicted transit data table 
within the area served by the transit system; 

(5) receivers selected from any member of the group 
consisting of portable receivers, receivers at selected 
vehicle stops, and receivers on board said transit 
vehicles within the transit system, said receivers 
adapted for receiving the broadcasted predicted transit 
data table and displaying at least subsets of said pre- 
dicted transit data table associated with said selected 
receivers, including subsets containing at least one of 
said predicted arrival times, a hold time that said transit 
vehicles will pause at their current locations, said 
advertisements, and said information for said operators 
and passengers of said transit vehicles; 

(6) means supplying contemporaneous status information 
regarding said transit vehicles and route conditions to 
said system computer; 

(7) means applying said contemporaneous status infor- 
mation to the predicted transit data table to update the 
predicted transit data table; and 

(8) means using the updated predicted transit data table to 
allocate said transit vehicles within the system. 
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5. The system of claim 4 wherein at least one of said 
receivers on board receives and displays operator specific 
information acted upon appropriately by said operators of 
said transit vehicles based on the content of said operator 
specific information. 5 

6. The system of claim 4 further comprising: 

at least one signal button suitably located for access by a 
passenger for sending a request for a type of service to 
said system computer, wherein said system computer 
receives location data contemporaneous with said 10 
request. 

7. A method for providing information to and controlling 
vehicles in a transit system, comprising: 

(1) monitoring the positions of a plurality of vehicles and 
periodically broadcasting said plurality of vehicle posi- 15 
tions to one or more selected locations separate from 
said plurality of vehicles; 

(2) at the selected locations, 

(a) storing at least one historical transit data table 2Q 
containing vehicle schedules of the travel times 
necessary for said plurality of vehicles to move from 
one stop to another along their routes under different 
conditions, advertisements, and information for the 
operators and passengers of said plurality of 25 
vehicles, 

(b) selecting from said historical transit data table a 
schedule of travel times applicable for current con- 
ditions along a given route, and 

(c) using said schedule of travel times from said 3Q 
historical transit data table and said plurality of 
vehicle positions at a given time to calculate pre- 
dicted arrival times at which said plurality of 
vehicles will arrive at upcoming stops and incorpo- 
rating said predicted arrival and departure times in a 35 
predicted transit data table; 

(3) broadcasting said predicted transit data table within 
the area served by the transit system; 

(4) at selected receivers including on said plurality of 
vehicles, receiving the broadcasted predicted transit 40 
data table and displaying at least subsets of said pre- 
dicted transit data table associated with said selected 
receivers, including subsets containing at least one of 
said predicted arrival times, a hold time that said 
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plurality of vehicles will pause at their current 
locations, said advertisements, and said information for 
said operators and passengers of said plurality of 
vehicles; 

(5) broadcasting contemporaneous status information 
regarding said plurality of vehicles and route conditions 
to said one or more selected locations; 

(6) applying said contemporaneous status information to 
said predicted transit data table to update said predicted 
transit data table; and 

(7) broadcasting said updated predicted transit data table 
to said plurality of vehicles and using said updated 
predicted transit data table information to allocate 
vehicles within the transit system. 

8. The method of claim 7 further comprising: repeating 
said broadcasting step (5), said applying step (6) and said 
broadcasting step (7) on a periodic basis. 

9. The method of claim 7 wherein said plurality of 
vehicles have a global positioning system device for moni- 
toring said positions of said plurality of vehicles. 

10. The method of claim 7 wherein a system computer 
receives said plurality of vehicle positions, stores said at 
least one historical transit data table, stores said predicted 
transit data table, receives said contemporaneous status 
information, and stores said updated predicted transit data 
table. 

11. The method of claim 7 further comprising: 
displaying to said operators of said plurality of vehicles 

operator specific information to be acted upon appro- 
priately by said operators of said plurality of vehicles 
based on the content of said operator specific informa- 
tion. 

12. The method of claim 7 further comprising: 
accessing, by a passenger with a portable access device, 

at least subsets of said predicted transit data table that 
has been broadcasted, including subsets containing at 
least one of said predicted arrival times, a hold time that 
said plurality of vehicles will pause at their current 
locations, said advertisements, and said information for 
said operators and passengers of said plurality of 
vehicles. 
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